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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The discoloration tooth bleaching approach characterized by pretreating in a 
condensed-phosphate water solution in case tooth bleaching is carried out using 
tooth bleaching material. 

[Claim 2] The approach according to claim 1 of using as a principal component the 
titanium dioxide with which tooth bleaching material has a photocatalyst operation, 
and a hydrogen peroxide. 

[Claim 3] The approach according to claim 1 or 2 of being one or more sorts of water 
solutions chosen from the group which a condensed-phosphate water solution 
becomes from 0.1 - 10 % of the weight of sodium tripolyphosphate, 0.1 - 10 % of the 
weight of sodium pyrophosphates, and 0.1 - 10 % of the weight of pyrophosphoric-acid 
4 potassiums. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the approach of bleaching the 
coloring nnatter (coloring, discoloration) which carried out deposition to the tooth, and 
removing. 
[0002] 

[Description of the Prior Artl In recent years, in dentistry medical examination, the 
need of tooth bleaching is increasing as an improvement of aesthetics. There is an 
approach using a hydrogen peroxide as tooth bleaching about thirty%. For example, 
there are a bleaching method by the SHOFU highlights (trade name), an amelioration 
MAKINESU bleaching method, the Walking Magazine bleaching method, etc. and a 
bleaching method indicated by JP,8-143436,A. JP,5-320033,A. and JP.8-1 1 3520,A. 
[0003] this invention persons were excellent in safety and simplicity, and have 
presented the approach of using together the titanium dioxide which has a 
photocatalyst operation, and low concentration hydrogen peroxide solution as the new 
bleaching approach which shows effectiveness remarkable in both owner **** and the 
pulpless tooth for a short period of time (JP,il"92351.A). Furthermore, effective 
tooth bleaching material is found out by using a titanium dioxide, inorganic, or organic 
thickener. 

[0004] Here, it discovered a certain thing frequently that a difference arises in the 
bleaching effectiveness depending on a tooth, and sufficient bleaching effectiveness is 
not acquired when bleaching of a discoloration tooth is tried without pretreatment in 
the bleaching method of the above-mentioned versatility [ persons / this invention ]. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves a 
technical problem which was described above, and is to offer the tooth washing 
approach before tooth bleaching which heightens the tooth bleaching effectiveness 
simple and stably. 
[0006] 

[Means for Solving the Problem] this invention persons reached [ heightening the 
bleaching effectiveness stably and ] a header and this invention by washing in a 
condensed-phosphate water solution, as a result of examining wholeheartedly the 
method of pretreating at the time of bleaching by tooth bleaching material. That is, in 
case this invention carries out tooth bleaching using tooth bleaching material, it 
relates to the discoloration tooth bleaching approach characterized by pretreating in a 
condensed-phosphate water solution. 
[0007] 

[Embodiment of the Invention] In this invention, a condensed-phosphate water 
solution washes a tooth before use of tooth bleaching material. A phosphate water 
solution is dipped in absorbent cotton, gauze, etc., and, specifically, the dirt of a direct 
tooth front face is wiped off using this. Then, backwashing-by-water and dry and 
according to tooth bleaching material bleaching actuation is performed. 
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[0008] As a condensed phosphate to be used, potassium salt, such as a 
pyrophosphoric acid, the Tripoli phosphoric acid, and 4 phosphoric acids, sodium salt, 
etc. can be illustrated, and it is tetrasodium pyrophosphate especially preferably. Even 
if these are independent, two or more sorts can also be mixed and used for them. As 
for these water solutions, it is desirable that it is less than 12.0 or more 4.0 pH. The 
tunica mucosa oris will be invaded as they are 12.0 or more pH. Moreover, there is a 
possibility of dissolving the enamel of a tooth as it is 4.0 or less pH. 
[0009] The concentration of a condensed-phosphate water solution is usually 0.01 - 
30 % of the weight, and is 0.1 - 10 % of the weight more preferably. If too thin, a 
difference will be lost in washing and effectiveness by water, and if too deep, 
preparation of a solution will become difficult, and a salt will deposit at the time of use. 
[0010] A main operation of the condensed phosphate of this invention can mention 
the builder effectiveness of a condensed phosphate. The mineral matter which there 
is much dirt matter on the front face of a tooth, especially is hard to disassemble by 
tooth bleaching material by this is flushed. Moreover, decomposition bleaching of the 
tooth discoloration matter which cannot be washed with a condensed phosphate is 
carried out by tooth bleaching material. The stably high bleaching effectiveness is 
acquired by these two actuation. 

[001 1] Especially a limit does not have the tooth bleaching material used after 
pretreatment of this invention, and the tooth bleaching material containing the various 
hydrogen peroxides currently mentioned to the conventional technique can be used 
for it. The bleaching material which used together the titanium dioxide which has the 
photocatalyst operation which this invention persons proposed, and the hydrogen 
peroxide can also be used suitably. As a component of this bleaching material, the 
thing containing a titanium dioxide, a hydrogen peroxide, a phosphoric acid, 
tetrasodium pyrophosphate, and a thickener is mentioned. 
[001 2] If it is the titanium dioxide which produces a photocatalyst operation as a 
titanium dioxide, cannot be a limit and it can be used for the gestalt and description. 
Preferably, it is either an anatase mold, a rutile mold and a BURUKKAITO mold, and 
especially a rutile mold is desirable. Moreover, what improved the compatibility on the 
front face of a tooth can also be used by coating the front face of the titanium dioxide 
of an anatase mold, a rutile mold, or a BURUKKAITO mold with calcium phosphate. 
Furthermore, what answers the light of a light field and shows a photocatalyst 
operation can be used by making a titanium dioxide support platinum by performing 
plasma treatment etc. to the thing which raised photocatalyst activity, or a titanium 
dioxide. 

[0013] A titanium dioxide may be the thing of the sol condition which also distributed 
the thing of a powder condition to media, such as water. A 1-500nm thing is used 
suitably, and the particle diameter of a titanium dioxide is a 5-200nm thing more 
preferably. The loadings of a titanium dipxide are specifically [ even if little, the 
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effectiveness is acquired enough, and ] 0.01 - 0.1 % of the weight more preferably 0.01 
to 1% of the weight 0.001 to 10% of the weight. When many [ long duration may be 
taken to obtain a desirable result depending on the discoloration degree of a tooth, if 
there are not much few loadings and / too ], since own light transmission nature of a 
titanium dioxide is not good, the fall of the bleaching effectiveness may arise on the 
contrary. 

[0014] The content of a hydrogen peroxide is 1 - 10 % of the weight preferably 35 or 
less % of the weight Even if it makes this content higher than this range, a difference 
remarkable in the bleaching effectiveness is not seen above, and it is not 
advantageous from the standpoint of safety. A phosphoric acid and a condensed 
phosphate are used as a stabilizer and a bleaching accelerator. As a phosphoric acid, 
orthophosphoric acid is desirable. Moreover, as a condensed phosphate, potassium 
salt, such as a pyrophosphoric acid which is condensed phosphoric acid, and the 
Tripoli phosphoric acid, sodium salt, etc. can be illustrated, and it is tetrasodium 
pyrophosphate preferably. 

[0015] The addition of a phosphoric acid is 0.1 - 10 % of the weight, and is 0.2 - 2 % of 
the weight preferably. When fewer than this range, there is little effectiveness, when it 
is made [ many ], the acidity of a bleaching material constituent becomes strong and 
problems, such as having a bad influence on a tooth front face, are produced. 
Moreover, the addition of a condensed phosphate is 0.1 - 10 % of the weight, and is 0.5 
- 5 % of the weight preferably. When fewer than this range, there is little effectiveness, 
when it is made [ many ], the acidity or alkalinity of a bleaching agent constituent 
turns into alkalinity, and the stability of a hydrogen peroxide falls. 
[0016] as a thickener — an inorganic system and an organic system — anything can 
be used. However, in an organic thickener, what it is hard to decompose in a 
photocatalyst operation is desirable. As an inorganic thickener, an inorganic clay 
mineral is more desirable and a layer structure mold inorganic clay mineral is used. 
Generally, an inorganic clay mineral is divided roughly into fibrous structured type (for 
example, sepiolite, APATARUJAFTO, etc.) amorphous structured types (for example, 
allophane etc.), mixolimnion structured types (for example, a kaolinite, a 
montmorillonite, etc.), and the above-mentioned layer structure mold. It realizes that a 
layer structure mold inorganic clay mineral is held where the tooth which the hydrogen 
peroxide which uses the property to swell a water molecule between the unit layers in 
the structure, and exists in a system discolored is touched. In this invention, it is 
desirable to use the inorganic clay mineral of the layer structure mold which has the 
property to swell under existence of such water. 

[0017] Although an inorganic clay mineral can realize a swelling condition by stirring 
with high-speed stirring equipment after addition of water even if it is a clay mineral of 
a fibrous structured type and an amorphous structured type, a layer structure mold 
clay mineral has the advantage which does not need such special equipment. 
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[0018] As an inorganic clay mineral, a decca navigator light, nacrite, a kaolinite, 
Anoxite, halloysite, meta-halloysite, a chrysotile, lizardite, Serpentine, antigorite, 
beidellite, a montmorillonite. a sauconite, A SUCHIBUN site, nontronite, saponite, 
hectorite. a vermiculite, A SUMEKU night sepiolite, NEKUTAITO, an illite, a sericite, A 
sea-rim stone-montmorillonite, agalmatolite-montmorillonite, chlorite-vermiculite. 
and illite-montmorillonite, a halloysite-montmorillonite, a kaolinite-montmorillonite, 
etc. are mentioned. 

[0019] A montmorillonite, a sauconite, a SUMEKU night, a SUCHIBUN site, beidellite. 
nontronite, saponite, hectorite, a vermiculite, NEKUTAITO, sepiolite, etc. are raised as 
a layer structure mold clay mineral especially used preferably in this invention among 
the above-mentioned inorganic clay minerals. These may be natural articles or may be 
synthetic compounds. As synthetic compounds, a synthetic magnesium-silicate 
sodium lithium (RAPONAITO) etc. is raised. Moreover, two or more sorts of such 
mixture can also be used. 

[0020] As an organic thickener, the thickener for [ a water soluble polymer is desirable 
and ] the food additives from the field of safety is used. As a thickener for food 
additives used especially preferably, sodium alginate, propylene glycol alginate, 
carboxymethylcellulose sodium, sodium carboxymethyl starch, sodium starch 
phosphate, methyl cellulose, sodium polyacrylate, etc. are raised. Sodium polyacrylate 
and methyl cellulose excellent in preservation stability, and carboxymethylcellulose 
sodium are used more preferably. These may be natural articles, or may be synthetic 
compounds, and two or more sorts of such mixture can also be used for them. 
[0021] The loadings of these thickeners are 0.01 - 10 % of the weight preferably, and 
are 0.1 - 5 % of the weight more preferably. As viscosity of tooth bleaching material, 
the loadings of a thickener which serves as 0.002 - 0.10 Pa-s preferably are chosen 
0.001 to 10 Pa-s. If it is the viscosity of this range, when it applies to the tooth front 
face which has the include angle of 45 degrees to a horizontal plane, bleaching 
material hangs down and will not fall. 

[0022] This tooth bleaching material is applied to a direct tooth front face, and is used 
by repeating preferably the treatment which irradiates light two or more times once or 
more. It is desirable to be the light which has the wavelength which is absorbed by the 
titanium dioxide and can produce a photocatalyst operation as a light to irradiate, and 
for a bad influence to be the light of little wavelength to the body. As such wavelength, 
the light containing the wavelength of 300nm or more and the light which contains the 
wavelength of 380-500nm more preferably are used. As the light source used, an 
exoergic LGT, a fluorescent lamp, a halogen lamp, the black light, a metal halide lamp, 
a xenon lamp, a mercury-vapor lamp, UV lamp, LED (light emitting diode), 
semiconductor laser, etc. are illustrated. What is necessary is to cut unnecessary 
wavelength through a suitable filter and just to make light from these light sources 
into predetermined wavelength. 
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[0023] The count of spreading of this bleaching material and an optical exposure can 
be suitably adjusted according to extent of whenever [ discoloration ]. When 
performing spreading actuation of bleaching material, the spacing and frequency can 
usually be suitably set up according to the condition of a tooth that what is necessary 
is just to make it apply about 1 5 minutes - every 20 minutes. This bleaching material is 
effective in bleaching of both the pulpless tooth and owner 
[0024] 

[Example] Hereafter, although an example explains this invention concretely, this 
invention does not receive any limit in the following examples. 
[0025] lO.Og of 135 % of the weight hydrogen peroxides of examples, 0.60g of 
phosphoric acids, 2.00g of tetrasodium pyrophosphate and 10 monohydrates, 0.06g 
(TAYCA MT-150A) of rutile titanium dioxides, and the water solution that added 
purified water to RAPONArTO 1 .50g, and set the whole quantity to lOOg were used for 
bleaching material, and the following procedures bleached the discoloration tooth 
(extraction gear tooth). 

1) A dental plaque, a dental calculus, tar. etc. were removed by Ultrasonic scaler as 
pre-preparation. 

2) As pretreatment after the 2.0 % of the weight water solution of tetrasodium 
pyrophosphate washed a tooth front face, it rinsed and dried. 

3) Simple exclusion of moisture was performed. 

4) Bleaching material was applied to the tooth flank and light with a wavelength of 
380nm or more was irradiated, 

5) 1 time of irradiation time was made into 5 minutes, spreading and an optical 
exposure of the new above-mentioned bleaching agent were performed for every time, 
and this actuation was repeated 4 times. 

Consequently, F3.5 was set [ whenever / initial discoloration ] to F1.5 whenever 
[ after / bleaching / discoloration ]. 

[0026] It bleached like the example 1 except having not earned out washing by the 
tetrasodium pyrophosphate water solution of the example 12 of a comparison. 
Consequently, F3.5 was set [ whenever / initial discoloration ] to F2.0 whenever 
[ after / bleaching / discoloration ]. 

[0027] Only washing of a discoloration tooth (extraction gear tooth) was carried out 
with the example of comparison 2 tetrasodium-pyrophosphate water solution. 
Consequently. F3.5 was set [ whenever / initial discoloration ] to F2.5 whenever 
[ discoloration ]. 

[0028] In the above-mentioned bleaching trial, the classification of whenever 

[ discoloration / of the used discoloration tooth (extraction gear tooth) ] followed 

below. 

F1: The whole crown is uniformly colored in light yellow, brown, and gray, and a striped 
pattern is not seen. 
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F2: More deeply than F1, the whole crown is colored uniformly and a striped pattern is 

not seen. 

F3: It is accompanied by the striped pattern in deep gray and the bluish gray. 
F4: The whole crown section has discolored in the purple which remarkable deep 
purple and gray cut 
[0029] 

[Effect of the Invention] According to this invention. (1) actuation is simple, the 
effectiveness of (2) tooth bleaching increases, and the remarkable effectiveness that 
the effectiveness of (3) tooth bleaching is stable etc. is acquired. 



[Translation done.] 
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